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(54) FUEL SUPPLY DEVICE FOR MULTI-FUEL ENGINE 

(57)Abstract: 

PURPOSE: To reconcile keeping of a sufficient fuel 
supply quantity while securing durability of fuel pumps 
and reduction of electric power consumption of the fuel 
pumps when fuel is injected in a small quantity while 
reducing noise generated from the fuel pumps with each 
other in a multi-fuel engine by which a mixing ratio of 
gasoline and alcohol as supply fuel can be changed. 
CONSTITUTION : A fuel supply device for multi-fuel 
engine is provided with plural number of fuel pumps 1 
and 2 to supply fuel to a fuel injection valve, and also 
provided with a control device 7 to operate only the fuel 
pump 1 when fuel is injected in a small quantity. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] as a supply fuel ~ a mixing ratio of a gasoline and alcohol ~ a fuel supply system of multi- 
fuel engine characterized by having had two or more fuel pumps which supply a fuel to a fuel injection 
valve iri multi-fuel engine which changes a rate, and having a control means which operates each fuel 
pump selectively at the time of few fuel oil consumption. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel supply system of multi-fuel engine. 
[0002] 

[Description of the Prior Art] In recent years, utilization of an automobile (FFV) which carried a 
gasoline and alcohol, for example, the multi-fuel engine which changes the mixed ratio of a methanol, as 
a supply fuel is desired. 

[0003] Corresponding to theoretical air fuel ratio etc. changing in connection with methanol 
concentration [ as opposed to a gasoline in this multi-fuel engine ] increasing, the amount of fuel supply 
required for an engine increases (for example, JP,56-98540,A, reference). 

[0004] For this reason, conventionally, when a fuel-supply system was equipped with a single fuel 
pump, the drive-motor property of a fuel pump was changed, that amount of discharge flow was 
increased, but since a possibility of generating the nonconformity of electric corrosion, wear or vapor 
lock, etc., etc. was high when a high-concentration methanol fuel is used, there was constraint to 
enlarging the amount of discharge flow of a fuel pump. 

[0005] Although it was possible as this cure to arrange two fuel pumps in a fuel-supply system, when 
two fuel pumps always operated, the power consumption at the time of few fuel oil consumption may 
have increased, or the noise generated from a fuel pump may have increased. 
[0006] This invention aims at solving the above-mentioned point. 
[0007] 

[Means for Solving the Problem] this invention ~ as a supply fuel — a mixing ratio of a gasoline and 
alcohol — in multi-fuel engine which changes a rate, it has two or more fuel pumps which supply a fuel 
to a fuel injection valve, and has a control means which operates each fuel pump selectively at the time 
of few fuel oil consumption. 
[0008] 

[Function] While securing sufficient amount of fuel supply, without spoiling the endurance of a fuel 
pump by operating two or more fuel pumps at the time of operation with much fuel oil consumption, by 
suspending actuation of each fuel pump selectively at the time of little operation of fuel oil consumption, 
the power consumption of a fuel pump is reduced and the noise generated from a fuel pump can be 
reduced. 
[0009] 

[Example] In dmwinsJL > 1 is the ^ 1TSt foel pu m P> 2 * s the second fuel pump, and both are infixed in 
juxtaposition in the middle of the fuel-supply path which supplies the fuel from a fuel tank to an engine 
fuel inj ection valve. 

[0010] Fuel oil consumption is adjusted by changing the driving pulse width of face Ti by which the fuel 
pressure of a fuel-supply path is adjusted so that the fuel injection pressure to an inhalation-of-air system 
may become fixed, and it controls the valve-opening time amount of a fuel injection valve through a 
pressure regulator according to the operating conditions of the methanol concentration of a fuel, an 
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engine speed, a load, etc. 

rOOl 1] The first fuel pump 1 and the second fuel pump 2 operate with an electric motor, and actuation 
current is sent to each motor from a battery 5 through relays 3 and 4. Although the amount of discharge 
flow is fixed since the actuation current of fixed voltage is sent to the second fuel pump 2, the first fuel 
pump 1 has the composition that the voltage of actuation current is changed through a driving gear 8, 
and the amount of discharge flow is adjusted. 

[0012] It is put into the composite fuel of a gasoline and a methanol as a supply fuel in a fuel tank, and 
the mixed ratio of a methanol changes from 0% among 85%. In a fuel tank 6, the sensor which detects 
the methanol concentration of the fuel stored by this is arranged. While the detecting signal of this 
sensor 6 is inputted into the control unit of a fuel injection valve, it is inputted into the control unit 7 of 
fuel pumps 1 and 2. 

[0013] Actuation of the second fuel pump 2 is suspended at the time of little operation of fuel oil 
consumption, the main point is to perform control which operates the second fuel pump 2 at the time of 
operation to which fuel oil consumption increases, and this is controlled by this invention by the control 
unit 7 

[0014] A control unit 7 inputs the driving pulse width of face Ti of a fuel injection valve, and the 
detecting signal of the methanol concentration sensor 6, and if this driving pulse width of face Ti 
suspends actuation of the second fuel pump 2 below with a reference value fundamentally and the 
driving pulse width of face Ti exceeds a reference value, control which operates the second fuel pump 2 

will be performed. . ' . 

[0015] Furthermore, in this example, in connection with the methanol concentration of a tuel increasing, 
the reference value of the above-mentioned driving pulse width of face Ti is made small, and control 
which operates both the first fuel pump 1 and the second fuel pump 2 from the time of few fuel oil 
consumption in comparison is performed. ^ ' . ^ 

[0016] Here, the control action in a control unit 7 is explained, refernng to the flow chart of drawing 2 . 
[0017] Detecting- signal M# from the methanol concentration sensor 6 is first read at step 2, and it 
judges whether the fuel (M40) or the fuel not more than it whose methanol concentration is 40% at step 
3 is used. . 

[0018] It progresses to step 4 at the time of the fuel activity with low methanol concentration, and it 
judges whether it is 1 5 or less ms of a reference value, and at the time of the few fuel oil consumption 
for 15 or less ms, it progresses to step 5, and the driving pulse width of face Ti of a fuel injection valve 
suspends actuation of the second fuel pump 2, progresses to step 7 at the time of high fuel oil 
consumption longer than 15ms, and operates the second fuel pump 2. 

[0019] It progresses to step 6 at the time of the fuel activity with high methanol concentration, and it 
judges whether it is 10 or less ms of a reference value, and at the time of the few fuel oil consumption 
for 10 or less ms, it progresses to step 5, and the driving pulse width of face Ti of a fuel injection valve 
suspends actuation of the second fuel pump 2, progresses to step 7 at the time of high fuel oil 
consumption longer than 10ms, and operates the second fuel pump 2. 

[0020] Thus, actuation of the second fuel pump 2 is suspended at the time of little operation of fuel oil 
consumption, and while reducing power consumption by operating only the first fuel pump 1 and 
supplying a fiiel, the noise generated from a pump is reduced. In this example, power consumption is 
further reduced by carrying out adjustable control of the amount of discharge flow of the first fuel pump 
1 through a driving gear 8. 

[0021] Corresponding to the fuel-oil-consumption buildup at the time of the fuel activity with high 
methanol concentration, the amount of fuel supply can be doubled by also operating the second fuel 
pump 2 at the time of operation with much fuel oil consumption, and supplying a fuel from both first 

fuel pump 1. _ 
[0022] Moreover, since the second fuel pump 2 is operated from operating conditions with little fuel oil 
consumption in comparison when the fuel with high methanol concentration is stored by the tank, at the 
time of acceleration, it prevents that the amounts of fuel supply run short, and acceleration responsibility 
can fully be secured. On the contrary, since the second fuel pump 2 is operated from the operating 
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conditions in which the fuel with low methanol concentration is stored [ of fuel oil consumption ] by the 
tank in comparison in many cases, reduction of power consumption can be aimed at. 
[0023] Next, other examples shown in drawing 3 are explained. 

[0024] Control which switches by turns the fuel pump which accommodation of the amount of discharge 
flow of the first fuel pump 1 and the second fuel pump 2 is enabled through a driving gear 8, 
respectively, and a control unit 7 suspends either actuation of the first fuel pump 1 and the second fuel 
pump 2 at the time of few fuel oil consumption, and suspends this actuation between the first fuel pump 
1 and the second fuel pump 2 is performed. 

[0025] Here, the control action in a control unit 7 is explained, referring to the flow chart of drawing 4 . 
[0026] The operating time after switching the fuel pump which reads detecting-signal M# from the 
methanol concentration sensor 6 at step 8 first, and suspends actuation at step 9, or the mileage of 
vehicles is counted. 

[0027] It judges whether the fuel (Ml 5) or the fuel not more than it whose methanol concentration is 
1 5% is used at step 1 0. 

[0028] At the time of the fuel activity with low methanol concentration, the operating time after 
progressing to step 1 1 and switching a fuel pump will switch by turns the fuel pump which progresses to 
step 13 and operates at the time of few fuel oil consumption between the first fuel pump 1 and the 
second fuel pump 2, if the mileage of that it is 30 or less hours or vehicles judges whether it is 600km or 
less and exceeds this predetermined operating time or predetermined mileage. 
[0029] At the time of the fuel activity with high methanol concentration, the operating time after 
progressing to step 12 and switching a fuel pump will switch by turns the fuel pump which progresses to 
step 13 and operates at the time of few fuel oil consumption between the first fuel pump 1 and the 
second fuel pump 2, if the mileage of that it is 15 or less hours or vehicles judges whether it is 300km or 
less and exceeds this predetermined operating time or predetermined mileage. 

[0030] Thus, the life of a fuel pump simple substance can be prolonged by performing control which 
switches by turns the fuel pump which suspends either actuation of the first fuel pump 1 and the second 
fuel pump 2 at the time of little operation of fuel oil consumption, and suspends this actuation among 
both. 

[0031] In addition, when the first fuel pump 1 or the second fuel pump 2 causes poor actuation by 
failure etc., a control unit 7 controls the failsafe which operates only a normal fuel pump, without 
performing change control of the above-mentioned fuel pump. 

[0032] Moreover, the ON-OFF signal of an ignition switch may be detected and control which switches 
by turns the fuel pump which suspends actuation at the time of engine start up between the first fuel 
pump 1 and the second fuel pump 2 may be carried out. 
[0033] 

[Effect of the Invention] In the multi-fuel engine which changes a rate it explained above ~ as — this 
invention - as a supply fuel - the mixing ratio of a gasoline and alcohol - Since the fuel injection valve 
was equipped with two or more fuel pumps which supply a fuel and it had the control means which 
operates each fuel pump selectively at the time of few fuel oil consumption, While securing sufficient 
amount of fuel supply, without operating two or more fuel pumps and spoiling endurance at the time of 
large fuel oil consumption, suspending actuation of a fuel pump selectively and reducing power 
consumption at the time of few fuel oil consumption The noise generated from a fuel pump can be 
reduced and it can contribute to the utilization of an automobile which carried multi-fuel engine. 



[Translation done.] 
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DESCRIPTION O F DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of this invention. 
[Drawing 2] Similarly it is the flow chart of control action. 
[Drawing 3] It is the block diagram showing other examples. 
[Drawing 4] Similarly it is the flow chart of control action. 
[Description of Notations] 

1 First Fuel Pump 

2 Second Fuel Pump 
7 Control Unit 
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DRAWINGS 



[Drawing 1] 
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[Drawing 31 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/20/2004 



Page 3 of 5 



<0- 



>• 



i 

UJ 



CO 

t— CM i 

OLCL (OO- 
U- U_ If 



0> 



•I 



CM 



-00 



4' 

[Drawing 21 
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[Drawing 41 
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